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Description 

The invention refers to a perforating apparatus 
for transverse perforations in web-like material dur- 
ing feeding thereof to a converting machine for the 
production of rolls of toilet paper and the like, said 
apparatus comprising: a rotating cylinder on which 
the web to be perforated is driven, a plurality of 
peripheral blades carried by the cylinder parallel to 
the rotational axis of the cylinder, a movable sup- 
port arranged to hang close to the cylinder, in- 
clined blade means carried by said support so as 
to cooperate with the blades of the cylinder; said 
inclined blade means including a plurality of blocks 
and a plurality of blade segments clamped on said 
blocks, the latter being received in corresponding 
seats in said support. 

Such a perforating apparatus is known, for ex- 
ample, from DE-B-1061173. This known apparatus 
has a plurality of blade portions, each of which has 
a stright cutting edge. This means that the cutting 
blade, considered as a whole, has a discontinuous 
development. 

Other prior art devices are characterized by a 
smooth helicoidal blade, wherein said blade means 
are made of a single blade, at high cost, of difficult 
assembly and registration, and expensive to op- 
erate, as it requires replacement on the occurrence 
of the slightest flaw. 

An object of the invention is to provide a blade- 
cutting means which is less costly, of easier as- 
sembly, more easily adjustable and also capable of 
being replaced with less difficulty in case of lo- 
calized damages or wear. 

These and further objects and advantages will 
be evident by a reading of the following descrip- 
tion. 

According to the invention, each block has a 
helicoidally curved cradle, and each blade segment 
is clamped between said cradle and a shaped bar, 
so that the cutting edge of the blade segment 
bends and assumes a helicoidal curve. 

Preferably, the blade segments are disposed to 
form at least two adjacent helixes having same or 
opposite directions. 

Advantageously, the blocks may be received 
within a seat formed by a beam of the oscillating 
unit or by shims engaged therein. 

The seats for the support blocks may be 
formed by a step in the beam which is carried by 
oscillating arms making part of the same unit and 
by blocks, i.e., shims mounted against said step. 

On each support block is mounted a blade 
segment with general disposition over at least two 
helixes having same or opposite directions. 

Preferably, the movable unit of the segmented 
blade is urged by gravity against abutments which 
define its active position as the unit is movable like 



a pendulum. Sensor means may be provided to 
move said unit swiftly away from the blade roller if 
irregularities are detected by the sensor (i.e., vibra- 
tions or the like). 

5 The blade roller may have grooves, i.e., dis- 

charge recesses, between the blades, on each of 
which a tooth projects and which can engage and 
discharge material which may be accidentally ac- 
cumulated during operation. 

10 The blades of the blade roller are mounted by 
clamping them, remotely from the active edge, by 
means of a heel of the blade-retaining blocks or 
bars and by rubber shims. Said rubber shims and 
a possible further dampening shim ensure reduc- 

15 tion of the contact noise and allow limited resilient 
yielding of the free portion of the blades as far as 
to the bottom of the seat. This makes assembly 
and adjustment of the blades easy. 

With the above and other objects in view, more 

20 information and a better understanding of the 
present invention may be achieved by reference to 
the following detailed description. 

DETAILED DESCRIPTION 

25 

For the purpose of illustrating the invention, 
there is shown in the accompanying drawings a 
form thereof which is at present preferred, although 
it is to be understood that the several instrumental- 
30 ities of which the invention consists can be var- 
iously arranged and organized and that the inven- 
tion is not limited to the precise arrangements and 
organizations of the instrumentalities as herein 
shown and described. 
35 In the drawings, wherein like reference char- 
acters indicate like parts: 

Fig. 1 shows a vertical transverse section of the 
perforating apparatus of the present invention. 
Fig. 2 shows a focal section taken on line 1 1- 1 1 of 
40 Fig. 1; 

Fig. 3 shows a partial view taken on line Ill-Ill of 
Fig. 1; 

Fig. 4 is a local section taken on line IV-IV of 
Fig. 3; 

46 Fig. 5 is a fragmentary assembly scheme of the 
sectors of blades; 

Fig. 6 is an enlarged detail of Fig. 1 ; 
Fig. 7 shows a perspective view of one of the 
blade supporting blocks; and 
so Fig. 8 shows a fragmentary detailed assembly of 
one blade of the rotating roller. 
Referring now to the drawings, there is pro- 
vided an oscillating unit 11 pivotally mounted at 13 
to a fixed structure or frame 15 which is a part of 
55 the paper converting machine. The blade roller 17, 
provided with discharge grooves 17Y, is also 
mounted on the frame. 
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The oscillating unit 11 comprises a pair of 
arms 19, to which a transverse beam 21 is secured 
parallel to blade roller 17. The oscillating unit can 
be moved to and from the blade roller in order to 
render operative or inoperative the blade interaction 
for the formation of the transverse perforations or 
cuts. 

Beam 21 is particularly rigid and has a lower 
portion 21 A defining a step-like seat 22. Within said 
seat, shims 23 of various dimensions can be dis- 
posed, fixed by screws 24, which, in turn, define 
step-like seats according to a suitable stair-wise 
arrangement (see Fig. 5). Seat 22 and the seats 
formed with the aid of shims 23 receive a plurality 
of blade supporting blocks 25 of limited length and 
different dimensions, disposed in two series on the 
portion 21 A of the beam 21. 

With an operating face-length in the order of 
magnitude of 250-350 cm, each blade supporting 
block 25 may have a length, for example, in the 
order of 20 cm. Each blade supporting block 25 
can be held within its step-like seat by means of 
screws 27 which cross each block 25 from below 
to each seat 22 or shim 23. Each shim 23 is, in 
turn, fixed in the seat by screws which cross it. 
Each block 25 is further fixed by screws 29 which 
cross portion 21 A. The positioning in an approx- 
iamtely horizontal direction (that is, in the direction 
of the blade roller) of the blocks is obtained by set 
screws 31 which engage keys 32 interposed be- 
tween beam 21, 21 A and blocks 25, Screws 31 
form adjustable supports for blocks 25. 

As shown clearly in Fig. 7, each block 25 has a 
cradle, i.e., an inclined surface 25A, which in prac- 
tice has a helicoidal development to receive a 
blade segment 33 whose active edge, projecting 
from housing 25A, extends over a cylindrical sur- 
face with axis parallel and coincident with that of 
blade roller 17. The successive blade supporting 
blocks 25, which are fitted into seat 22 and into the 
seats formed by shims 23, are provided with a 
housing 25A of their own for a blade segment 33. 

Blade segments 33 have all their active edge 
located along the above mentioned cylindrical sur- 
face to cooperate with the blades of blade roller 17. 
The blade segments 33 are fixed by shaped bars 
34. The active edges of blade segments 33 extend 
longitudinally for a length corresponding to the 
axial extension of blade roller 17. The whole cutting 
edge formed by blade segments 33 is subdivided 
into two or more helicoidal sections, which may be 
of different lengths. 

Accordingly, in the transverse direction, ie., in 
the direction of the tangential movement of blade 
roller 17, the overall dimensions of the active 
edges of blade segments 33 are limited, although 
the cutting edges of blade segments 33 are quite 
inclined. Thereby the tangent overall dimensions of 



the active edges of the blades are limited with 
respect to those of the traditional single blade 
disposed over the whole work front. 

This provides a cut which is far more regular 

5 and without the vibrations which take place when a 
single blade is used. 

Each blade segment 33 is not expensive, and 
can be fitted by very simple adjustment In fact, 
each single blade segment is mounted on blocks 

10 25 prior to being fitted into the machine, and 
blocks 25 are subsequently fitted into the relevant 
step-like seats of the oscillating unit of the machine 
quickly and easily. 

The overall dimensions of the oscillating unit 

rs and of the active front of the blades of the oscillat- 
ing unit are relatively limited in the tangential direc- 
tion. The low cost of the blades results from the 
reduced dimension of the segments. The whole 
apparatus is far easier to run and the costs for 

20 maintenance and replacement are limited. The 
blade segments can be easily and readily adjusted 
on the blocks, and these can be easily adjusted on 
the oscillating unit. All the adjustment operations 
are much more simple than in prior art machines. 

25 Oscillating unit 19, 21 may be moved to and 

from blade roller 17 by a control system such as 
cylinder-piston system 35 (either hydraulic or 
pneumatic) which is pivotally mounted on the frame 
15 and connected to the oscillating unit at 35A. The 

30 oscillating unit is moved up to a position close to 
blade roller 17 by a pair of pawls and abutments 
provided at the two ends of beam 21 . In particular, 
at the ends of beam 21 there are provided two 
pawls 37 which receive shims 38. Each of these 

35 pawls 37, 38 cooperates with a respective abut- 
ment formed by a block 39 facing the respective 
pawl 37, 38 and mounted on the frame 1 5. Adjust- 
ment may be provided to blocks 39 or shims 38. 
Unit 19, 21 must be so disposed as to automati- 

40 cally hand in vertical position like a pendulum, so 
that, in an emergency, the whole may be readily 
removed, as it is only partially influenced by its 
own weight, and the only force to be overcome, by 
means, for example, of the sensor-controlled cyl- 

45 inder-piston system 35, is the force of inertia. 

Blade roller 17 includes a plurality of seats 17A 
for blade-retaining blocks or bars 17B. Blocks 17B 
may have a tooth-like edge 17X, so as to grip any 
paper which may accumulate between roller 17 

so and unit 19, 21, in order to move it forward through 
grooves 17Y. This prevents an increase in bulk 
breaking of the blades. Bars 17B engage blades 
17E, which may be in a single piece and parallel to 
the axis of the blade roller. 

55 Behind the blades in the direction of the paper 

advancement, discharge grooves 17Y are intended 
to ease the discharge of possible lumps of paper 
and protect the blades. The edges of blades 17E 
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project slightly beyond the periphery of blade roller 
17. The seat is shaped so that there-below is 
formed an interspace AR whose height is sufficient 
to allow the blade to bend up to abutment before a 
displacement is reached which leads to a perma- 
nent deformation of the blade. 

Blades 1 7E are mounted with the aid of rubber 
strips 17G, 17H and also by the clamping effect 
obtained through a heel 17B1. The rubber strips 
increase the blade mobility and thus the tolerance 
required for said blade (less precise blades can 
thus be used). At the same time, they contribute in 
reducing the noise caused by blade-to-counter- 
blade contact, thereby obtaining the dampening of 
possible vibrations. A further dampening shim 17K 
may be provided toward the active end of the 
blade. 

This flexible assembly may also be adopted on 
unit 19, 21. 

The web C, driven around the blade roller, may 
be cut by the blades formed by blade segments 33 
of the oscillating unit which is brought closer there- 
to. The contact of the front of segments of blades 
33 is gradual on each one of blades 17E of the 
blade roller and thus the cut is particularly smooth 
and safe, and no vibrations take place nor other 
drawbacks occur in the perforation operations. 

As an alternative design, the edge of one of the 
cooperating blades may be serrated or "saw- 
tooth". 

It is to be understood that the present invention 
may be embodied in other specific forms without 
departing from the spirit or special attributes here- 
of, and it is therefore desired that the present 
embodiments be considered in all respects as illus- 
trative, and therefore not restrictive, reference be- 
ing made to the appended Claims rather than to 
the foregoing description to indicate the scope of 
the invention. For example, blades and blade seg- 
ments like those indicated by 33, may be arranged 
over two or more adjacent helixes having opposite 
directions instead of the same direction, as shown 
in dashed line in Fig.5 for blade 33A which have an 
opposite direction with respect to blade 33 in the 
same figure. 



a movable support (11,19,21) arranged to 
hang close to the cylinder (17); 

inclined blade means (25,33) carried by 
said support (11,19,21) so as to cooperate with 

5 the blades (33) of the cylinder (17); 

said inclined blade means including a plurality 
of blocks (25) and a plurality of adjacent blade 
segments (33) clamped on said blocks, said 
blocks being received within seats (22,23) in 

jo said support (11,19,21) and extending parallel 

to the axis of the cylinder (17), characterized in 
that each block (25) has a helicoidally curved 
cradle (25A), and that each blade segment (33) 
is clamped between said cradle (25A) and a 

is shaped bar (34), so that the cutting edge of the 

blade segment (33) bends and assumes a 
heticoidal curve. 

2. The apparatus according to claim 1, character- 
20 ized in that each supporting block (25) is in- 

dividually adjustable within its seat (25) with 
respect to the blades (17E) and the cylinder 
(17). 

25 3. The apparatus according to claim 1 or 2, char- 
acterized in that the blocks (25) are each re- 
ceived in a seat (22) formed in the movable 
support (21). 

30 4. The apparatus according to any one of the 
preceding claims, characterized in that the ad- 
justment of the blocks (25) is by means of 
shims (23). 

35 5. The apparatus according to any one of the 
preceding claims, characterized in that the 
seats for the supporting blocks (25) are formed 
by steps (22) in the movable support (21). 

40 6. The apparatus according to any one of the 
preceding claims, characterized in that on each 
supporting block (25) a blade segment (33) is 
mounted with general disposition of two or 
more adjacent helixes having same or opposite 

45 directions. 



Claims 

1. A perforating apparatus for transverse perfora- 
tions in web-like material during feeding there- 
of to a converting machine for the production 
of rolls of toilet paper and the like, said appara- 
tus comprising: 

a rotating cylinder (17) on which the web 
(c) to be perforated is driven 

a plurality of peripheral blades (17E) car- 
ried by the cylinder (17) parallel to the rota- 
tional axis of the cylinder, 



7. The apparatus according to any one of the 
preceding claims, characterized in that the 
movable support (11, 19 and 21) is positioned 

so against abutments (38, 39) defining its active 

position, by the effect of gravity, similar to a 
pendulum. 

8. The apparatus according to claim 7 including 
55 sensor means provided to control the fast mov- 
ing away of said movable support from the 
cylinder in case of irregularities detected by 
the sensor. 
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9. The apparatus according to any one of the 
preceding claims, characterized in that in the 
cylinder (17) t between the blade (17E), 
grooves (1 7Y) are formed, each of which has a 
tooth (17X) which projects from the groove to 
engage in discharged lumps of web materia! 
that may accidentally accumulate therein. 

10. The apparatus according to any one of the 
preceding claims, characterized in that the 
blades (17E) of the cylinder (17) are mounted 
by clamping, remote from the active blade 
edge, by means of a heel (17B1) of the blade- 
retaining blocks or bars (17B) and rubber 
shims (17G-17H), said shims and a dampening 
shim (17K) insuring the reduction of contact 
noise and allowing limited elastic deformation 
of the free end of the blade. 

Patentanspriiche 

1. Perforiervorrichtung fur Querperforationen in 
bahnartigem Material wahrend dessen Zufuhr 
zu einer Umformmaschine fur die Herstellung 
von Rollen aus Toilettenpapier oder derglei- 
chen, mit: 

einem rotierenden Zylinder (17), auf den die zu 
perforierende Bahn (c) zubewegt wird, 
mehrere periphere Messer (17E), die von dem 
Zylinder (17) getragen werden und sich paral- 
lel zu der Rotationsachse des Zylinders er- 
strecken, 

einem beweglichen Lager (11, 19, 21), das 
nahe dem Zylinder (17) aufgehangt ist, 
geneigte Messermittel (25, 33), die von dem 
Lager (11, 19 t 21) getragen werden, urn mit 
den Messern (33) des Zylinders (17) zusam- 
menzuwirken, 

wobei die geneigten Messermittel mehrere 
Blocke (25) und mehrere benachbarte Messer- 
segmente (33) aufweisen, die auf den Blocken 
festgeklemmt sind, 

wobei ferner die Blocke in Sitzen (22, 23) in 
dem Lager (11, 19, 21) aufgenommen sind und 
sich parallel zur Achse des Zylinders (17) er- 
strecken, 

dadurch gekennzeichnet, daB Jeder Block (25) 
eine schraubenformig gebogene Auflage (25A) 
aufweist und daB jedes Messersegment (23) 
zwischen der Auflage (25A) und einem geform- 
ten Balken (34) eingeklemmt ist, so daB die 
Schneidkante des Messersegments (33) sich 
biegt und eine schraubenformige Kurve an- 
nimmt. 

2. Vorrichtung nach Anspruch 1 , dadurch gekenn- 
zeichnet, daB jeder Lagerblock (25) individuell 
innerhalb seines Sitzes (25) bezuglich der 



Messer (17E) und des Zylindes (17) einstelibar 
ist. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
5 gekennzeichnet, daB die Blocke (25) je fur sich 

in einem Sitz (22) aufgenommen sind, die in 
dem beweglichen Lager 21 gebildet sind. 

4. Vorrichtung nach einem der vorstehenden An- 
70 spruche, dadurch gekennzeichnet, daB die Ein- 

stellung der Blocke (25) mittels Scheiben (23) 
erfolgt. 

5. Vorrichtung nach einem der vorstehenden An- 
75 spruche, dadurch gekennzeichnet, daB die Sit- 

ze fur die Lagerblocke (25) durch Stufen (22) 
in dem beweglichen Lager (21) gebildet sind. 

6. Vorrichtung nach einem der vorstehenden An- 
20 spruche, dadurch gekennzeichnet, daB auf je- 

dem Lagerblock (25) ein Messersegment (33) 
mit einer allgemeinen Anordnung von zwei 
oder mehreren benachbarten Wendeln gleicher 
oder entgegengesetzter Richtungen befestigt 

25 iSt. 

7. Vorrichtung nach einem der vorstehenden An- 
sprtiche, dadurch gekennzeichnet, daB das be- 
wegliche Lager (11, 19 und 21) gegen An- 

30 schtage (38, 39) positioniert ist, die seine akti- 

ve Position bestimmen. 

8. Vorrichtung nach Anspruch 7 mit Fuhlermitteln 
zur Steuerung der schnellen Wegbewegung 

35 des beweglichen Lagers vom Zylinder fur den 

Fall, daB der Fuhler UnregelmaBigkeiten fest- 
stellt. 

9. Vorrichtung nach einem der vorstehenden An- 
40 spruche, dadurch gekennzeichnet, daB in dem 

Zylinder (17) zwischen dem Messer (17E) Nu- 
ten (17Y) ausgebildet sind, von denen jede 
einen Zahn (17X) aufweist, der aus der Nut 
zum Eingriff in abgegebene Bahnmaterialklum- 
45 pen vorsteht, die sich in ihr zufallig angesam- 

melt haben, 

10. Vorrichtung nach einem der vorstehenden An- 
sprOche, dadurch gekennzeichnet, daB die 

so Messer (17E) des Zylinders (17) mittels einer 

Ferse (17B1) der messerhaltenden Blocke 
oder Balken (17B) und Gummischeiben (17G- 
17H) entfernt von der aktiven Messerkante 
durch Festklemmen befestigt sind, wobei die 

55 Scheiben und eine Dammscheibe (17K) das 

Beruhrungsgerausch reduzieren und eine be- 
schrankte elastische Deformation des freien 
Endes des Messers erlauben. 
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Revendications 

1. Appareil de perforation destine a realiser des 
perforations transversales dans un mateViau en 
bande au cours de I'alimentation d'une machi- 5 
ne de transformation destinee a la production 

de rouleaux de papier toilette et analogues, 
appareil comprenant : 

un cylindre rotatif (17) sur lequel la bande 
(c) destinee a etre perforce est entra?n£e, ro 

une plurality de lames peVipheViques (17E) 
portees par le cylindre (17) parallelement a 
Kaxe de rotation du cylindre, 

un support mobile (11,19,21) place de sor- 
te a §tre suspendu pres du cylindre (17), 75 

des moyens a lames inclines (25,33) por- 
tes par le support (11,19,21) destines a intera- 
gir avec les lames (33) du cylindre (17); 
ces moyens a lames inclines comprenant une 
pluralite de blocs (25) et une plurality de seg- 20 
ments de lames adjacents (33) fixes sur ces 
blocs, ces blocs etant installes a I'interieur de 
sieges (22,23) dans le support (11,19,21) et 
positionnes parallelement a Paxe du cylindre 
(17), caracte>ise en ce que chaque bloc (25) 25 
presente une assise helicoVdale courbee (25A) 
et en ce que chaque segment de lames (33) 
est serre 1 entre cette assise (25A) et une barre 
(34) ayant une forme telle que le bord coupant 
du segment de lame s'incurve et deprive une 30 
courbe helicoVdale. 

2. Appareil selon la revendication 1, caracterise 
en ce que chaque bloc support (25) est relia- 
ble individuellement a I'int6rieur de son siege 35 
(22 ) par rapport aux lames (17E) et au cylin- 
dre (17). 

3. Appareil selon les revendications 1 et 2, carac- 
terise en ce que chaque bloc (25) est installe 40 
dans un siege (22) forme dans le support 
mobile (21). 

4. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que le 45 
regiage des blocs (25) se fait a I'aide d'entre- 
toises (23). 

5. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise* en que les 50 
sieges des blocs support (25) sont formes par 

des etages (22) dans le support mobile (21). 

6. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que 55 
dans chaque bloc support (25), un segment de 
lames (33) est monte* selon deux ou plusieurs 
helices adjacentes ayant la meme direction ou 



des directions opposees. 

7. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que le 
support mobile (11,19,21) vient se positionner 
contre des butees (38,39) dSfinissant sa posi- 
tion active, et ce par Peffet de la gravity, a la 
maniere d'un pendule. 

8. Appareil selon la revendication 7, comportant 
des moyens a base de capteur destines a 
controler I'eloignement rapide du support mo- 
bile hors du cylindre en cas d'irregularites de- 
tectees par le capteur. 

9. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que 
des rainures (17Y) sont realises dans le cylin- 
dre (17) entre les lames (17E), chaque rainure 
ayant une dent (17X) faisant saillie hors de la 
rainure pour s'accrocher dans les amoncelle- 
ments de materiaux qui peuvent s'accumuler 
accidentellement a cet endroit 

10. Appareil selon Tune quelconque des revendi- 
cations precedentes, caracterise en ce que les 
lames (17E) du cylindre (17) sont montees par 
serrage, realise" a une certaine distance du 
bord coupant de la lame, au moyen d'un talon 
(17B1) appartenant a des blocs ou barres de 
maintien de lames (17B) et d'entretoises en 
caoutchouc (17G.17H), ces entretoises et une 
entretoise d'amortissement (17K) assurant la 
reduction du bruit de contact et autorisant une 
deformation elastique limine de rextr£rnite" li- 
bra de la lame. 



6 



EP 0 382 689 B1 




EP 0 382 689 B1 




EP 0 382 689 B1 




EP 0 382 689 B1 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

N □ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
^3 FADED TEXT OR DRAWING 

BLURRED OR ILLEGD3LE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 
LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



